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a plurality of membranes; 

an imprinting band, said imprinting band and the fiber web positioned between said 
plurality of membranes; and 
5 a plurality of rolls arranged in parallel bounding a pressure space pressurized by a 

compressed gas for driving out water from the fiber web, the fiber web, said imprinting band and 
said plurality of membranes guided together through said pressure space at least once. 

238. (New) ^^^ttod^)f claim 237, wherein said plurality of membranes include an 
air distribution membrane and an anti-rewetting membrane. 
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Should any question concerning any of the foregoing arise, the Examiner is invited to 
telephone the undersigned at (260) 897-3400. 
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142 S. Main Street 
P.O. Box 560 
Avilla,IN 46710 
Telephone: 260-897-3400 
Facsimile: 260-897-9300 

Enc: Return postcard 



Todd T. Taylor 7 
RegistrationHo/36,945 


A ttorney for Appli 

(CERTIFICA 


icant 


CERTIFICATE OF MAILING 

I hereby certify that this correspondence is being deposited with the United 
States Postal Service as first class mail in an envelope addressed to: 
Commissioner for Patents, Washington, DC 20231. on: July 30. 2002 . 


Todd T. Taylor, Reg. No. 36,945 



VOI0228.US 


25 


Voith Paper Patent GmbH v 2?53 

A method and an apparatus 
for manufacturi ng a fiber web provided with 
a three-dim ensional surface structure 


The, invention relates to a.method and to an apparatus for manufacturing 
a fiber web.an-particular a web of tissue°or hyg'iene material, provided' ' 
with a three-dimensional surface structure, farther relates to a method- 
and-a-n apparatus for. dewatering a fiber web, in particular a web of tissue - 
or hygiene material. 


The imprinting of a three-dimensional structure into the surface of a 
paper web, in particular, of a tissue w'eb,7£'part4ettla^of hand tissue/is 
known (see, for example, WO 99/47749, WO 01/18307). It is further 
known that a very good paper quality can be achieved by so-called 
through-air drying (TAD). However, it is disadvantageous that the use of 
TAD dryers is very complex and correspondingly expensive C- ■ ■■ •. •• 

. '""C* 1 .-. r C->* -' ^ " " 

LLi^an^im^the invention^ provides an improved method and an - 
improved apparatus^ sEttwr k h iQ mia^miuuWa with which 4a- "■ - - < 
p art icu lar a high quality of the end product can be achieved in an 
economic and correspondingly favorably priced manner even without the 
use of a larger TAD drying apparatus. IxLJtbis_£QniieG€i©a, ^ corresponding 
quality - should b e reached, in particu lar with respect to the water retention 
capability, the water absorption rate, the bulk, etc. 
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T-his-objeefe- is sat is f i ed in arrnrdanco with the A invention^ya method for 
manufacturing a fiber web, in particular a web of tissue or hygiene 
material .^provided with a three-dimensional surface structure, in which 
the fiber web is pressed, e.g. sucked, at a dry content of <25% onto an 
imprinting band by means of a first pressure field, and is thereby pre- 
imprinted, and is subsequently once more pressed onto an imprinting 
band by means of a further pressure field for further dewatering and 
drying in order to fix the three-dimensional surface structure and 
strength. 


As a result of this embodiment, a lasting three-dimensional surface 
structure is produced in the relevant fiber web, i.e. in particular in the 
relevant paper web, tissue web, or hygiene paper web, which is also 
present in the desired manner in the web J_e^- for oitamplo in the pap^ c^ 
even after the drying process. The use of a complex and correspondingly 
expensive TAD process is no longer required. - In particular ^ lasting 
surface structure of, for example, of a tissue web oryfa hygiene paper 
web can now also be produced downstream of the forming region or 
forming zone even without such a TAD drying apparatus. 

An imprinting screen or an imprinting membrane is preferably used as the 
imprinting band (imprinting fabric) or structured band (structured fabric). 

The fiber web is generally pre-imprinted downstream of the forming 
region. 

Lt is of advantage in certain cases A for the fiber web to be formed on the 
imprinting band used for the pre-imprinting. The fiber web can, however, 
also be transferred onto the imprinting band used for the pre-imprinting. 
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In accordance with a preferred embodiment, at least the first pressure 
field is produced by meatus of a suction element arranged on the side of 
the imprinting band remote from the fiber web in order to suck the fiber 
web into the surface structure of the imprinting band. In this G€tftftecJ^ ^ 
■ iu part i cu l ar a so-called wet suction box can be used as the suction 
element. 

It is also of advantag e for the fiber web to be pressed gently in the further 
pressure field, i.e. preferably over a stretch extended in the web running 
direction. 

The further pressure field is preferably produced by meo&is of a press nip. 
To effect the most gentle possible pressing of the web, this press nip can, 
for example, be produced between a dryer cylinder and an opposing 
element, with the fiber web guided through the press nip being in contact 
with the surface of the dryer cylinder and contacting the imprinting band 
with its other side. In particular a so-called Yankee cylinder can be used 
as the dryer cylinder. In particular a shoe press unit, which includes a 
flexible band guided via a press shoe in the region of the press nip, can be 
used as an opposing element interacting with the dryer cylinder, with a 
shoe pressing roll provided with a flexible roil jacket preferably being used 
as the shoe press unit. However, a press roll or a suction pressing roll 
can, for example, also be used as an opposing element interacting with the 
dryer cylinder. 

A preferred practical embodiment of the method in accordance with the 0^*0* 
/* invention is characterized- in that the p re-imprinted fiber web is dried on 

the dryer cylinder, or the Yankee cylinder, the fiber web is creped and/ or 
the fiber web is subsequently wound up. 
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In accordance with a preferred embodiment of the method in accordance 
with the^invention, the dry content at which the fiber web is pre-imprinted 
and/ or the dry content at which the three-dimensional surface structure 
is fixed is selected in each case at <25%, in particular <15%, and 
preferably <10%. The water retention capability and the bulk, among 
other things, are thus lastingly increased, which means that the desired 
imprinting is also still present on the use of the end product, for example 
of a relevant web of tissue or hygiene material. In particular the advantage 
of a higher water retention capability for towel tissue (towel paper) is also 
still effective on the use of the relevant end product. 

In accordance with a preferred practical embodiment of the method of the"' £- 

invention, a suction device is used between the suction element producing 

the first pressure field and the press nip producing the further pressure 

field and the fiber web is guided together with an imprinting band both 

over the suction device and through the press nip. It is oi^rfrmrtegenrr 

thisxcnnection if the suction device has a curved surface and if the fiber 

web and the imprinting band are guided over this curved surface. A 

suction roll can, for example, be used as the suction device. 
» 

Further advantages result -on the use of a press shoe due to the relatively 
long press nip, since a better transfer of the fiber web to the Yankee 
cylinder is achieved over a longer stretch. 

The imprinting band can in particular be guided via the suction element 
or the wet suction box upstream of the suction device, i.e. for example the 
suction roll, in order to suck the fiber web into the three-dimensional 
surface structure of the imprinting band and thus to imprint this 
structure onto the band. At the same time, the relevant suction element 
results in a corresponding increase in the dry content. 
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It is also of nriirantage for the length of the press nip of the shoe press 
including the diyer cylinder and the shoe press unit observed in the web 
running direction to be selected larger than a value of approximately 80 
mm and for the shoe press to be designed such that a pressure profile 
results over the press nip length with a maximum pressing pressure 
which is smaller or equal to a value of approximately 2.5 MPa. A gentle 
pressing is thus ensured with which it is avoided that the structure 
produced in the fiber web, e.g. in the tissue web or in the hygiene paper 
web, is again smoothed out. 


As already mentioned, a suction roll, with which a pressure hood is 
preferably associated, can, for example, be used between the suction 
element produced the first pressure field and the press nip. 

In accordance with a preferred practical embodiment of the method in 
accordance with the A invention, at least one dewatering screen with zonally 
different screen permeability is used in the forming region. Tk e - rclcvau t 7~h < v 
dewatering screen can in particu l ar be provided as an outer screen. A — 
^5 Geay spon riing embodiment of the method is irL partl^lax^of a d vantage in 
the manufacture of towel tissue. The screen produces a fine structure 
which increases the water absorbing rate ai^-w^e^pioiades an increased 
water retention capability in conjunction with the imprinting in 
accordance with the^ invention. 

In certain cases, it is e f advantage if a former with two circulating 
dewatering bands is used, which run together to form a pulp run in gap 
and are guided over a forming element such as in particular a forming roll, 
and if a dewatering screen with zonally different screen permeability is 
used as an outer band not coming into contact with the forming element 
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and/or as an inner band. In this connection, an imprinting band can be 
used as an inner band, for example, and preferably a devvatering screen 
with zonally different screen permeability as an outer band. It is, for 
example, also possible for the fiber web preferably to be taken over from 
the inner band by an imprinting band. 

In wet imprinting in a tissue machine provided with an imprinting band, it 
is in particular a question of achieving the desired dry content. The web 
caivi or exam ple be wet imprinted by medn - s of the imprinting band using ■ 
a suction box upstream of the press. To now avoid the three-dimensional 
surface structure, which was pre-imprinted by the wet imprinting in the 
region of the wet suction box, being destroyed again by a short-term high ' 
pressure in the press nip, as is the case with a conventional suction press 
roll or press roll, in accordance with an advantageous practical 
embodiment of the method in accordance with the^invention, there is 
guided through the press nip an imprinting band, e.g. an imprinting 
screen or an imprinting membrane, which is structured such that a 
smaller areal proportion of raised or closed zones results for this 
imprinting band in comparison with the areal proportion of recessed zones 
or holes and accordingly a smaller areal proportion of the fiber web is 
pressed in the press nip. The smaller areal proportion of raised or closed 
zones produces the web regions of high density for the strength, whereas 
the larger surface portion of recessed zones or holes, which remains at 
least substantially unpressed, provides the desired water absorption 
capability and the desired bulk such as has previously only been achieved 
by a complex and expensive TAD drying. 

I - n this co aaee&QQyi^n imprinting band can advantageously be used in 
which the areal proportion of raised or closed zones is <40% and 


preferably lies in a range from approximately 207co / / approximately 30%, 

V 

and in particular at approximately 25%. 

An imprinting band is expediently used in which the raised zones and the 
recessed zones result through offsets, i.e. through intersections of picks 
and ends, of a screen cloth. As already mentioned, an imprinting 
membrane can, for example, also be used in which the raised and 
recessed zones result through the holes. It is of advanta ge in this case 
that 100% of the surface is pressed around the holes and a higher 
strength results. 

The relevant imprinting band can again be guided together with the fiber ' 
web, for example, over a dryer cylinder, in particular a Yankee cylinder, frr 
pattiettter k shoe-pressing unit can again be used as the opposing element 
interacting with the dryer cylinder. The length of the press nip observed in 
the web running direction and the pressure profile resulting oyer the press 
nip length can also in particula r be again selected^ siaeh-a^-was^st^oam 
above? ' 

It has been found that with the method in accordance with the^invention, 
a water absorbing capability (g H20/g fibers) higher by 50% and a bulk 
(cm 3 /g) higher by 100% can be achieved with the same tensile strength 
when an imprinting band is used instead of a conventional felt in the 
press nip before the creping. 

The water absorbing capability can be improved by up to 50% by creping 
the web and a water absorbing capability of TAD hand towel quality can 
be achieved by taking this circumstance into account. 
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The quality of the paper results a3 a corre e quenue Tr f the lower pressing of 
the web as a consequence of the smaller areal proportion of raised zones, 
and not due to a TAD dryer. The permeability of the web results from the 
stretching of the web into the cloth structure by meaws of the suction 
element, whereby so-called pillows are produced which correspondingly 
increase the water absorbing capability and the bulk. A relatively complex 
and correspondingly expensive TAD dryer is therefore no longer necessary 
for this. 

The function of the TAD drum and of the through-air system consists of 
drying the web and, for this reason, the corresponding dry content must 
be achieved to be able to carry out the wet imprinting in a conventional 
machine, i.e. in particul a r in a conventional tissue machine. 

To achieve the desired dry content, in accordance with a preferred 
embodiment of the method i n accord an^e-A&ath- the invention, at least one 
felt with a foamed layer is used for dewatering the web. In this '- eonncotioiy 
the foam coating can in . parti cuiar be selected such that pores in a range 
from approximately 3 to approximately 6 jam result. The corresponding 
capillary action is therefore utilized for dewatering. The felt is provided 
with a special foam layer which gives the surface very small pores whose 
diameters can lie in the range set forth from approximately 3^ to 
approximately 6 jim. The air permeability of this felt is very low. The 
natural capillary action is used for dewatering the web while this is in 
contact with the felt. 

In accordance with an advantageous embodiment of the method is- °- 

■ ^» 

a ccordance with the^nvention, a so-called spectra membrane is used for 
dewatering the web, with this spectra membrane preferably being used 
together with a conventional, in particular woven, screen. 
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Such a spectra membrane can in particular be designed and 
manufactured as is described in GB 2 305 156 A in connection with its 
Fig£H=e 3 and in GB 2 235 705 B. T^fewo-p^^ari£in^j ^-._rit^^ a r^_.._ 
hej^-ky^rrereiy^ refe rene^ 

The spectra membrane can therefor e in particu l a r be a membrane with a 
regular, non-woven mesh structure through which suction is possible. It 
can be provide- 1 . with spun reinforcement threads which extend through the 
mesh structure in the web running direction (cL\in particular Figure* 3 of 
GB 2 305 156 A). This spectra membrane can in particular be a porous, 
reinforced membrane made from a composite, with spun threads or yarns 
extending in the machine direction forming the reinforcing elements and 
the surrounding matrix material including fluid passages, completely 
encapsulating the spun threads and connecting them to one another, 
spun thread for spun thread, to produce the non-woven spectra 
membrane (s£ A in particular GB 2 235 70o B). In other respects, the 
spectra membrane can also i n particular ' be designed and manufactured 
as is described in GB 2 305 156 A and GB 2 235 705 B. 

Since the spectra membrane has a relatively coarse mesh, it is of ^ h 
advantage for it to preferably be used together with a conventional, in 
particular woven, screen. The distribution of the through-air is thus 
X substantially improved and the drying is thus more uniform. This function 

becomes necessary not loacrt when the surface of the through-flow cylinder 
only has an open area of <25% and large i and . a reas are provided between 
the holes. 
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Such a spectra membrane can 4h4^fe*^an4iai^ used instead of 

the felt with a foamed layer. An anti-rewetting effect is utilized for 
dewatering instead of the capillary effect. 

In accordance with a further advantageous alternative embodiment of the 
method ie- agcordanc e- witl^ the/dnvention a so-called anti-rewetting 
membrane or anti-rewetting fabric (or anti-rewet fabric) can also be used 
for dewatering the web. 

The anti-rewetting membrane can in particular include the following: 

- at least one air distribution fabric layer, with such an air 
distribution fabric layer being configured for a coming into 
contact with the fiber web; and- 

- a perforated film layer, which can consist of a polyester film or of 
a plastic film, wherein the perforated film layer has a first film 
side and a second film side and wherein the first film side can be 
laminated or applied to the relevant air distribution fabric layer. 
The perforated film layer can also be brought into direct contact 
with the paper web, in this case, however, the positive effect 
being substantially lower. A respective air distribution fabric 
layer can include a plain weave (linen bond) or a fabric of a 
plurality of floating threads (multi-float weave, multi-strand 
bond; weave type). A respective air distribution fabric layer can 
include a fabric consisting of a plurality of floating threads 
(multi-float weave). The perforated film layer can include a series 
of perforation holes, with each set of perforation holes, which are 
spaced apart as closely as possibly, being separated from the 
others by a perforation space, with each air distribution fabric 
layer having an associated kind of material bond or weave and 
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with the kind of material bond or weave having an interval 
distance of the bond kind or weave kind which is equal to or 
larger than the perforation space. The bond kind or weave kind 
interval distance can in particular also be larger than the 
perforation space. The perforation film layer can have a series of 
perforation holes, with the perforation film layer being able to 
have, for example, approximately 40,000 holes per m 2 . The 
perforation film layer can in particular have a series of 
perforation holes, with the perforation film layer being able to 
have, for example, less than approximately 200,000 holes per 
m 2 . The perforation film layer can have an open area, for 
example, in the range from approximately 1% to approximately ■ 
30% and preferably in a range from, for example, approximately 
5% to approximately 15%. The perforated film layer can, for 
example, have a thickness of less than approximately 0.04 
inches, with the thickness, for example, being less than 
approximately 0.005 inches. Moreover, the anti-rewetdng 
membrane can, for example, include a first air distribution fabric 
layer and a second air distribution fabric layer, with the first air 
distribution fabric layer being able to be laminated or applied to 
the first film side and with the second air distribution fabric 
layer being able to be laminated or applied to the second film 
side. A respective air distribution material layer can, for 
example, be manufactured of satin material. 

The anti-rewetting membrane can be used together with a conventional, in 
particular woven, screen or also without an additional screen or the like. 

The method in accordance with the invention thus also provides the 
advantage that substantially higher dry contents of the tissue web are 
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achieved even upstream of the dryer cylinder, in particular the Yankee 
cylinder, by avoiding the rewetting.as a consequence of the embodiment of 
the method in accordance with the^invention and indeed with the high 
specific bulk which is important for tissue. It is of particular advantage if 
the web is wet imprinted at a low dry content upstream of a dewatering 
unit or dewatering apparatus. 

A pressure difference of the compressed gas between the two sides of the 
web is absolutely necessary for the wet imprinting. The use of a suction 
box is particularly advantageous. 

As already mentioned, the anti-rewetting membrane does not necessarily 
have to be used together with a conventional, in particular woven, screen, 
since such an anti-rewetting membrane also effects a good distribution of 
the through-medium. 

A clothing, e.g. a screen, felt with a foamed layer, a spectra membrane - 
preferably together with a conventional, in particular woven, screen - or 
an anti-rewetting membrane with or without a conventional, in particular 
woven, screen/ can be guided together with an imprinting band and a fiber 
web interposed therebetween around a suction roll, with the clothing 
preferably being in contact with the suction roll. 

The clothing with a foamed layer, spectra membrane, preferably together 
with a conventional, in particular woven, screen or an anti-rewetting 
membrane with or without a conventional, in particular woven, screen, 
can, for example, wrap a suction roll with a diameter from, for example, 
approximately 2 A to 3 m, or a plurality of suction rolls with smaller 
diameters, preferably two suction rolls each with a diameter of, for 
example, approximately 2 m. The dwelling- time of the web in the region of 
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the suction roll or suction rolls should- cxpcdicn -Eiy be larger than 
approximately 0.15 s and less than approximately 0.40 s. 

The relevant suction roll can have, for example, a vacuum applied to its 
lower side or a suction roll with an associated siphon extractor can be 
used. In particular with a lower diameter, the water can, for example, also 
be spun into a channel by centrifugal force. The water can in particular 
also be blown off by m e ans of an air knife. 

Dewatering whik^utilipng the capillary effect is admittedly- already 
described in U.S. A 5,701 ,682, but the relevant capillary element is here a 
part of the suction roll, which is disadvantageous for the conditioning of 
the capillary element. 

Despite the utilization of the capillary effect or of the anti-rewetting effect 
for the dewatering, the suction device can in particular have a hood 

■ — j 

^standing under overpressure\associated with it to support the 
underpressure effect of the suction device and to be able to work at higher 
temperatures (e.g. ~140°C). 

In accordance with a further preferred embodiment of the method in 
accordance with theyinvention, to drive out water by ra^&es of gas 
pressure, the fiber web is guided together with an imprinting band at least 
once, preferably twice, through a pressure space which is bounded by at 
least four rolls arranged in parallel into which compressed gas is fed. In 
this connection, the fiber web is preferably guided together with the 
imprinting band between membranes through the pressure space, with 
preferably an air distribution membrane and an anti-rewetting membrane 
being used. The basic principle of such a displacement press in which the 
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water in the fiber web is displaced by air, is described, for example, in DE 
19946972. 

A method in accordance with the^invention for dewatering a fiber web, in 
particular a web of tissue or hygiene material, is characterized in that to 
drive out water by mea^is of gas pressure, the fiber web is guided together 
with an imprinting band at least once, and preferably twice, through a 
pressure space which is bounded by at least four rolls arranged in parallel 
and into which a compressed gas is fed, and in that the fiber web is 
guided together with the imprinting band between membranes through 
the pressure space, with preferably an air distribution membrane and an 
anti-rewetting membrane being used. 

Xke apparatus in accordance with th^ invention for manufacturing a fiber 
web, in particular a web of tissue or hygiene material, provided with a 
three-dimensional surface structure is characterized in that the fiber web 
is pressed at a dry content of <25% onto an imprinting band, e.g. by 
suction, by m^a&s of a first printing field and is thereby pre-imprinted, 
and is subsequently once more pressed onto an imprinting band by xszzsk- 
of a further pressure field for further dewatering and drying in order to fix 
the three-dimensional surface structure and strength. 

Preferred embodiments of- this- apparatus* in accordance with theanvention 
are set forth in the dependent claims. 

An apparatus in accordance with the,, invention for dewatering a fiber web, 
in particular a web of tissue or hygiene material, is characterized in that, 
to drive out water by meafts of gas pressure, the fiber web is guided 
together with an imprinting band at least once, and preferably twice, 
through a pressure space which is bounded by at least four rolls arranged 
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in parallel and into which a compressed gas can be led, and in that the 
fiber web is guided together with the imprinting band and between 
membranes through the pressure space, with preferably an air 
distribution membrane and an anti-rewetting membrane being used. 

The^invention can be used in particular with crescent formers, duo 
formers, C wrap formers, S wrap formers and in the manufacture of multi- 
layer and multi-olv tissue. r V«r - ^-r—S ; — > — • i ~v v - 

'/'^ i> ~ ~ 

Tke4nj/eiition-wiIhbe^^^ 


referejoGe-tcr-em5oaiments^and"to-the -drawrngTin^^^^ ^ 


Figure- 1 f < a~ schematic part re pf^se^afeieR of an embodiment ekn : - : « 
•a pparatus, for manufacturing a fiber web provided with aV'- 
three-dimensional surface structure in which a dewatering, . 
apparatus is--a4di£kmaiiy^prc7^^ the capillary • • • 

action of a felt with a foamed layer, the action of a spectra* ■ , 

membrane, pre f er ably with affr-asseektfced^ftveE^i^a^ ' 

" i ~ 

^ parr i cu l ar . wo v en /- s creen, or the action of a rewetting V N 
membrane with or w k-hQUt-a-conventional;4n--pardGular * 


woven, scree n is ut i lised for dewatering; 


Figure la a. schematic, representation of the dewatering apparatus A with 
a spectra membrane or a rewetting membrane; optionally 
with an additional conventional screen; 

Figure 2 a^ schematic, p art rep resentation ota^fw&heF^embodiment of 
-afi- app a ratu si for manufacmrin^a-froer--vveb~-provided-with- a- 
three-dimensional surface structure in which a dewatering 
apparatus is additionally provided in which the capillary - 


16 


actien-of-a-felt-with'a foamed layer, theaction of a -spectra 

membrane, preferably with an-associated- conventional,- in 

^ particular woven, screen, or the actiorrofa rewetting— . 

membrane with or without a conventionalrin-particular 
woven, screen is utilized for dewatering; 

FigpKr2& ,j a vaaaat wiifya pick-up or separation element for a better 
web transfer; 

Figj*rer3 ^schematic, pa ri icpieseiiLdLio n of jari^einbodiment of^afl- 
appagatos-foF-maa yt^ with -a- 
- three-dimensional suii&c e"TCrnrtttre'in which a displacement' 
press is additionally provided; 

Figure 4 o a^ schematic,* part repr e s e ntatio n of>-ferttrer embodiment with- 
^t/uJ't-j a displacement press; 

Figjare* 5 <- ^ s che matic port representation of an imprinting band with a 
smaller areal proportion of raised zones in comparison with 
the areal proportion of recessed zones; and 

Figure- 6 ^schematic section, through, a press nip through which the 
imprinting band shown in Fig. jo is led together with the fiber 
web. 

— >> 

JSig ure 1 shows in a s eh^ma&cjaac fc repr© seatat-k»a an embodiment of an 
apparatus 10, for manufacturing a fiber web 124 cf. also Figure - &f provided 
with a three-dimensional surface structure in which a dewatering 
apparatus 34 is provided in which, for example, the capillarv action of a 
felt 36 with a foamed layers utilized for dewatering. In this connection, 
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the foam coating can in particular be selected such that pores result in a 
range from approximately 3, to approximately 6 ,um. / • - - fa 

Instead of a felt, with jL foamed layer a so call e d spectra membrane^can, 
for example, also be used, with this- spectra membrane preferably being 
used together with a conventional, in particular woven, screen, ^/yt;, 2<r 
Alternatively, a so-called anti-rewetting membrane y can also be used Stteh— 
•an anti-rewetting membrane can be used together with a conventional, in 
particular woven, screen or also without such an additional screen or the 
like. 

-Irufch e prescm -caser the fSt 36 with a foamed layer is guided together with 
an imprinting band 14, and a fiber web 12 interposed therebetween about 
a larger suction roll 38, with tht felt 36 preferably being in contact with 
Jpic suction roll 38. Tne-suction roll 38 wrapped, for example, by the felt 
36 with a foamed layer, can, for example, have a diameter from 
approximately 2 to approximately 3 m. The -suction roll 38 can have a 
vacuum applied to its lower side. Geae-ra-llyV a siphon extractor; can also be 
associated with tjare suction roll 38. The-retevaftt- mcaus ar e destgfiaced_by 
"■40" in F-igur-e-^ 

In the forming region, at least one dewatering screen, with zonally different 
screen permeability can be provided. 

/Y ■ ^ a 

I n the present rase, et former with two peripheral dewatering bands^ 14-7-42- v " 
is provided, with the" kwiei>band 14 simultaneously serving as the 
imprinting band. The two dewatering bands 14, 42 run together while 
forming a pulp run-in gap and are guided over a forming element 46 such 
as in particular a forming roll. 
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ln--the_pjes ent cao e, tke Imprinting band 14 is formed by the inner band of 
Ike former^which comes into contact with the forming element 46. The"" 0e^> 
ri, outer band^l^ wj>t<5n does not come into contact with^Jare forming element 
46, can in particular be provided as^. dewatering screen with zonally 
different screen permeability. 

The fiber suspension is introduced into the pulp run yd gap 44 by mea^s— 
of a head box 48. A pick-up element^ separation element,^ is provided 
downstream of jja£ forming element 46 and tKe^web^s held on4ke — 
imprinting band 14 by this during the separation from £k£ dewatering 
band 42. A suction element 16 (solid representation) is preferably provided 
upstream of jHe^ apparatus 34 with capillary action or, for example, pf the" 
action of ^ spectra membrane/or pf ah anti-rewetting membrane^with or 
without an additional conventional screen and the fiber web 12 is pressed 
onto tjare imprinting band 14 by this, p^suctibn elementjcan, however, 
also be arranged between tbdapparatus/,34 with', for example, capillary 
action, etc. and. the suction devicejor suction roll 3$ (broken line 
representation.. 167v- /;, / J, 

TJKe fiber web 12 and th^ imprinting band 14 are guided through die cress 
nip 18 formed between a dryer cylinder 20 and a shoe press unit 22^ The-^. v 
Shoe press unit 22 includes a flexible band 26 guided A over a press shoe 24 v ' " 
in the region of^fKe press nip 18. Tfiejmprinting band 14 and t#e fiber 
web 12 are guided upstream of ffte press nip A about suction device 30 
which can in particular be suction ro^. TKe E'ryer cylinder 20 can in 
particular be a Yankee cylinder. In this connection, a dryer hood 52 can 
be associated with^tfriS dryer cylinder 20. 

^■fe^e-pFesen^exampk^lhe dry content of ^Ke fiber web,upstream of tke*^ 
dewatering apparatus 34 amounts to approximately 10/ 0 to approximately 
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25%; in the region downstream of ^hls^apparatus 34, for example 
approximately 30? 9 to approximately 40%. 

Jke fiber web 12 is therefore in particular pressed, e.g. sucked, at a dry 

content of <25%, in particular <15% and preferably <10%, onto the" 
i<i 

imprinting band^or structured band^>< by_mWfts of a first pressure field I 
in the region of the" suction element 16 or 16' and is thereby pre- 
imprinted, in particular, and is subsequently once more pressed onto tjxf 
imprinting band 14 by meaas of a foether pressure field II in the region of 

press nip 18 for further dewatering and drying in order to fix the 
three-dimensional structure and strength. In this connection, in particular 
an imprinting screen can be provided as the imprinting band 14. 

Figure l4 shows yfi a schematic representation/fee dewatering apparatus 
34 with a spectra membrane 36 which is used in the present example 
together with a conventional, in particular woven, screen 76. In this 
Figure I A, a vacuum producing apparatus such as in particular the 
through-air cylinder or ^Jhe,large suction roll 38 and the imprinting band 
or imprinting screen 14 can also again be recognized. 

The embodiment shown in Fig)*nr2 initially differs from theHn y u * 
aee0-FdaaceH¥tth Fig}*rS 1 in that tjafe fiber web. 12 is t^ken over by the 
imprinting band 14 from. an inner band 54. of we former, hn rho present _ 
case,Jo,r exarriple,.-this Inner band 54 or pde outer band 42 of the former 
can again be provided as a dewatering screen with zonally different screen 
permeability. The two peripheral dewatering bands 42, 54 again run 
together while forming a pulp run-in gap 44, with them again being guided 
via a forming element 46 such as in particular a forming roll. The pulp 
run-in gap 44 is again charged with fiber suspension by means) of jL head 
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box 48. In contrast to the embodiment in accordance with Figure 1, the 
fiber suspension is, however, supplied from below in the i ^seul'casV 5 "' 0 '"" ' 

/ / - / 

,X pick-up element, or separation element is agam provided within the loop 
of ^imprinting band 14 and t#e fiber web 12 is held on jtfe imprinting 
band,by this on the separation from the inner band 54 of the former. 

T>e Auction element 16 provided within the loop orthe imprinting band 14 
is arranged upstream of jh£ dewatering apparatus 34 with a capillary 
action or, for example, of the action of a spectra membrane or of an anti- 
rewetting membrane with or without an additional, conventional screen, 
with generally, however, an arrangement downstream of^frfs apparatus 34 
also being possible. 


The dry content of the fiber web in the present example amounts to 

approximately lO'^appraxiraalciy 25% in the region of thfe pick-up 

, __c' • *■ C - J ' 

element o0 f approximately 15'Jte-apprwanKrt«l# 30% in the region 

upstream ofpfe dewatering apparatus 34 and^approximately 35^to- * - <=' 

approximately 45% in the region downstream of this apparatus 34. In this 

case, a pressing roll 28 can be provided instead of a shoe press unit. 

The deflection roll provided adjacent to the dewatering apparatus 34 can 
also be a suction roll for a better web transfer. 

Another variant with a pick-up element, or a separation element for a 
better web transfer is shown in Figure 24. 

In another respect, this embodiment can have at least substantially the 
same design as that in accordance with Fig>we- 1. Elements corresponding 
to one another are assigned the same reference numerals. 
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Figure 3 shows in a A schematic part representation an embodiment of the — 
apparatus 10 in which a .displacement press 56 is provided. In this 
connection, to drive out water by means of gas pressure, the fiber web 12 
is guided together with tKe imprinting band 14 at least once through a 
pressure space 58 which is bounded by at least four rolls 60 - 66 
arranged in parallel and into which compressed gas can be led. In this 
connection, the fiber web 12 is preferably guided through $tfe pressure 
space 58 together with tfeg imprinting band 14 and, a membrane 72 as well 
as, for example, a spectra membrane^ or an anti-rewetting membrane 36. 

In the present caserrfie imprinting band 14 forms the inner band of the 
former which in turn includes ^forming element 46 such as ifl rffarticula i 
a forming roll in whose region the inner band provided asjire imprinting 
band 14 and tjje outer band 42 run together while forming a pulp run4n 
gap 44 which is charged with fiber suspension by mea&s of,a head box 48. ■ 


Subsequently to tjxe air press 56,^Ke fiber web 12 is ag©m guided with thS - 
imprinting band 14 over ^ suction device 30, in particular a suction roll, 
and through ptfe press nip 18 formed between a dryer cylinder 20, in 
particular a Yankee cylinder, and^a shoe press unit. 22. In the example 
shown, a dryer hood 52 is again associated with t£e dryer cylinder or 
Yankee cylinder 20. 

In the present case, the first pressure field I, through which tkcTiber web 
12 is pressed onto pke imprinting belt 14 and correspondingly pre- 
imprinted at a dry- content of <25%, in particular <15%, and preferably 
< 10%, can be produced by tjjrf suction element 16. 


gwre f snows in a^schematic .p art representation a further embodiment 
with a displacement or air press 56 with which pressing pressures can be 
produced as with the dewatering apparatus 34, in particular, however, 
also substantially higher pressures from, for example, up to 2, 3 or 10 bar 
depending on the paper type. 

The embodiment^initially differs from that in accordance with Fig,«re 3 in 
that pr6 inner band 78 of the former is provided separately from ty<£ 
imprinting band 14 and tht fiber web 12 is transferred to 0it imprinting 
band 14 from t#e inner band 78. Moreover, the fiber suspension is poured 
into the pulp run-in gap 44 diagonally from the bottom to the top by 
naea&s of th"e head box 48. 

Furthermore, in the present example, pte suction device 30 provided in 
the embodiment in accordance with Figure 3 is omitted. Instead offtHh 
shoe press unit 22, a conventional press roll 28 is provided, for example, 
which forms ^th-e press nip 18 with tp6 dryer cylinder 20, in particular £he « 
Yankee cylinder. 

-^ftrc Membrane 68 can, for example, be a fine membrane and the — 
membrane 36 can, for example, be a coarse-mesh spectra membrane or 
an anti-rewetting membrane. 

In another respect, this embodiment shown in Figu-re-4 can again have at 
least substantially the same design as that in Figure 3. 

As can be recognized, for example, with reference to -Figures- 5 and 6, the 
respective imprinting band 14, e.g. imprinting screen (©Tin particular the 
left h and part of Fig. 5) or imprinting membrane (cf. in particular the right 
haad part of Fig. 5), guided through ttee^press nip 18 can be structured 
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such that for this imprinting band 14 a smaller areal proportion of raised 
or closed zones 68 results in comparison with the areal proportion of 
recessed zones or holes 74 and accordingly a smaller areal proportion of 
^the fiber web 12 is pressed in pie press nip 18. 

In this connection, the areal proportion of raised or closed zones 68 can in 

Part S lar be l40% and Can P referabl y lie in a range ^^approximately 
2C$fce 4 approximately 30% and in particular at approximately 25%. 

-The Raised zones 68 and the recessed zones can result, for example, due 
to offsets, i.e. due to intersection points of picks and ends, of a screen 
fabric. In the case of the pressing membrane reproduced in the right hand 
part of FigHirS 5, a corresponding structure arises due to ti*e holes 74. 

Fig>«re'5 shows a s chematic partrcp r cacntation of a corresponding 
imprinting band 14, e.g. imprinting felt or imprinting membrane, with a 
smaller areal proportion of raised or closed zones 68 in comparison with 
an areal proportion of recessed zones or holes 74. 

/«* 

The thickness ti of/the imprinting membrane A shown in the right hand part 

-_. eg c 

oi iugjare o can amount, for example^approximately^to l A to- app ro xim ately- 

3 mm. The open area can in particular be larger than 50%,aBd-expedrerrtry a'"" 

larger than 60% and .preferably lie in a region fraffl^approximately 70% te- - - 

approximately 7j5% y The membrane ^Yppdfeiltiy x consists of a. material 

resistant to the fiber chemistry. It can consist, for example, of "v-- *-* 

polyurethane. 

Figjj*e 6 shows a /( schematic section, thro ugh a" press nip 18 through which 
the imprinting band 14 shown in Figure 5 is guided together with the fiber 
web 12. In this connection, this imprinting band 14 is in contact with 
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flexible band 26 of the shoe press unit which is guided in the region of thf 
press nip 18 over^ press shoe 24 via which the desired pressing force can 
be applied. 

Tj/q fiber web 12 contacts tbe^dryer cylinder 20, preferably a Yankee 
cylinder. 

Moreover, in Figj*re 6, the pressing zones 70 resulting as a consequence of 
Jfte'raised zones 68 can be recognized. 

y£& tfber web 12 is already imprinted upstream of the nip. As can be 
recognized with reference to Fig>*«r6, it already contacts the imprinting " 
band upstream of the nip. 
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Abstract 

JtiA method for manufacturing a fiber web, in particular a web of tissue or 
hygiene material, provided with a three-dimensional surface structure, the 
fiber web is pressed at a dry content of <25% onto an imprinting fabric by 
meafts of a first pressure field and is thereby pre-impnnted and is 
subsequently once more pressed onto an imprinting fabric by n^S&s of a 
further pressure field for further dewatering and drying in order to fix the 
three-dimensional surface structure and strength. Moreover, the dry 
content is achieved by a favorably priced apparatus instead of by a TAD 
drying apparatus. 
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ATTACHMENT A: 
MARKED-UP COPY SHOWING AMENDMENTS 

IN THE CLAIMS 

Please cancel originally filed claims 1-91 and substitute the following new claims 92-238: 

92. (New) A method for manufacturing a fiber web having a three-dimensional surface 
structure and a strength, comprising the steps of: 

pre-imprinting the fiber web at a dry content of less than 25% with an imprinting band 
using a first pressure field; and 

pressing the fiber web onto said imprinting band using a second pressure field, said 
pressing step further dewatering and drying the fiber web fixing the three-dimensional surface 
structure and the strength. 

93. (New) The method of claim 92, wherein said method is carried out using an 
imprinting screen as said imprinting band. 

94. (New) The method of claim 92, wherein said method is carried out using an 
imprinting membrane as said imprinting band. 

95. (New) The method of claim 92, wherein said pre-imprinting step occurs subsequent 
to a forming region relative to a running direction. 

96. (New) The method of claim 92, wherein said method includes forming the fiber web 
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on said imprinting band. 

97. (New) The method of claim 92, wherein said pre-imprinting step further includes 
transferring the fiber web onto said imprinting band. 

98. (New) The method of claim 92, wherein said method is carried out using said 
imprinting band for said pre-imprinting step and for said fixing in said pressing step. 

99. (New) The method of claim 92, wherein at least one of said pre-imprinting step and 
said pressing step produce at least one of said first pressure field and said second pressure field 
using at least one suction element, said at least one suction element located at a side of said 
imprinting band opposite the fiber web, said at least one suction element motivating the fiber 
web into an imprinting band surface structure. 

100. (New) The method of claim 99, wherein said method is carried out using at least 
one wet suction box as said at least one suction element. 

101. (New) The method of claim 92, wherein said pressing step includes gently pressing 
the fiber web in said second pressure field. 

102. (New) The method of claim 101, wherein said pressing step includes gently 
pressing the fiber web over a length extended in a running direction. 
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103. (New) The method of claim 99, wherein said pressing step further includes 
producing said second pressure field in a press nip. 

104. (New) The method of claim 103, wherein said pressing step is carried out using a 
dryer cylinder and an opposing element producing said press nip therebetween, the fiber web 
guided through said press nip, the fiber web having a first side and a second side, said first side 
contacting said dryer cylinder and said second side opposite said first side and contacting said 
imprinting band. 

105. (New) The method of claim 104, wherein said method is carried out using a 
Yankee cylinder as said dryer cylinder. 

106. (New) The method of claim 104, wherein said pressing step further includes a press 
shoe unit as said opposing element, said press shoe interacting with said dryer cylinder and 
including a flexible band guided with a press shoe in a region of said press nip. 

107. (New) The method of claim 106, wherein said pressing step is carried out using a 
pressing roll including a flexible roll jacket as said press shoe unit. 

108. (New) The method of claim 104, wherein said pressing step is carried out using one 
of a pressing roll and a suction roll as said opposing element. 
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109. (New) The method of claim 102, further including at least one of the steps of 
creping the fiber web and winding the fiber web following said pressing step. 

110. (New) The method of claim 92, wherein at least one of said pre-imprinting step and 
said pressing step produces said dry content < 25%. 

111. (New) The method of claim 1 10, wherein said dry content is < 15%. 

112. (New) The method of claim 110, wherein said dry content is < 10%. 

113. (New) The method of claim 103, wherein said method is carried out using a suction 
device located in a position respective to a running direction between said suction element and 
said press nip, with the fiber web and said imprinting band guided together over said suction 
device and through said press nip. 

1 14. (New) The method of claim 113, wherein said method is carried out using said 
suction device with a curved surface and both the fiber web and said imprinting band are guided 
over said curved surface. 

115. (New) The method of claim 114, wherein said method is carried out using a suction 
roll as said suction device. 
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1 16. (New) The method of claim 113, wherein said method is carried out using a hood 
providing a positive pressure and associated with said suction device to support an under 
pressure action of said suction device. 

117. (New) The method of claim 106, wherein said method is carried out using a length 
in a running direction of said press nip, including said drying cylinder and said press shoe, said 
length being greater than approximately 80 mm and said press shoe exhibiting over said length a 
maximum pressing pressure less than or equal to approximately 2.5 MPa. 

118. (New) The method of claim 95, wherein said method is carried out using at least 
one dewatering screen with a zonally different screen permeability used in said forming region. 

1 19. (New) The method of claim 118, wherein said method is carried out using a former 
with a circulating first dewatering band and a circulating second dewatering band, said first 
dewatering band and said second dewatering band having a tangential coincidence, said 
tangential coincidence forming a pulp run-in gap, said first dewatering band and said second 
dewatering band both guided over said forming element, wherein said first dewatering band is an 
outer band absent of contact with said forming element and said second dewatering band is an 
inner band in contact with said forming element, at least one of said outer band and said inner 
band is said dewatering screen. 
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120. (New) The method of claim 1 19, wherein said method is carried out using a 
forming roll as said forming element. 

121 . (New) The method of claim 119, wherein said method is carried out using said 
inner band as said imprinting band and said outer band as said dewatering screen. 

122. (New) The method of claim 121, wherein said method is carried out transferring 
the fiber web from said inner band to an imprinting band. 

123. (New) The method of claim 103, wherein said pressing step further includes 
guiding said imprinting band through said press nip, said imprinting band having a first areal 
proportion of one of a plurality of raised zones and a plurality of closed zones, said imprinting 
band having a second areal proportion of one of a plurality of recessed zones and a plurality of 
holes, said first areal proportion less than said second areal proportion resulting in a smaller areal 
proportion of the fiber web being pressed in said press nip. 

124. (New) The method of claim 123, wherein pressing step is carried out using one of 
an imprinting screen and an imprinting membrane as said imprinting band. 

125. (New) The method of claim 123, wherein said pressing step is carried out using 
said first areal proportion less than or equal to 40%. 
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126. (New) The method of claim 123, wherein said pressing step is carried out using 
said first areal proportion is between approximately 20% and 30%. 

127. (New) The method of claim 123, wherein said pressing step is carried out using 
said first areal proportion is approximately 25%. 

128. (New) The method of claim 123, wherein said pressing step is carried out using 
said plurality of raised zones and said plurality of recessed zones resulting from a plurality of 
offsets, each said offset resulting from an intersection in a screen fabric of a pick and an end. 

129. (New) The method of claim 92, wherein said method is carried out using at least 
one felt with a foamed layer for dewatering the fiber web. 

130. (New) The method of claim 129, wherein said method is carried out using said 
foamed layer with a plurality of pores, each said pore having a maximum cross-section between 
approximately 3 |am and 6 jam. 

131. (New) The method of claim 92, wherein said method is carried out using a 
spectra membrane for dewatering the fiber web. 

1 32. (New) The method of claim 131, wherein said method is carried out using a 
conventional screen used in combination with said spectra membrane. 
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133. (New) The method of claim 131, wherein said method is carried out using a woven 
screen as said conventional screen. 

134. (New) The method of claim 92, wherein said method is carried out using an anti- 
rewetting membrane for dewatering the fiber web. 

135. (New) The method of claim 134, wherein said method is carried out using a 
conventional screen used in combination with said anti-rewetting membrane. 

136. (New) The method of claim 135, wherein said method is carried out using a woven 
screen as said conventional screen. 

137. (New) The method of claim 134, wherein said method is carried out using said 
anti-rewetting membrane in the absence of an additional screen. 

138. (New) The method of claim 92, wherein said method is carried out using a clothing 
guided together with said imprinting band, with the fiber web interposed therebetween, about at 
least one suction roll. 

139. (New) The method of claim 138, wherein said clothing is one of a screen, a felt 
with a foamed layer and a spectra membrane. 
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140. (New) The method of claim 139, wherein said clothing is in contact with at least 
one said suction roll. 

141. (New) The method of claim 140, wherein said method is carried out using said 
clothing combined with at least one of a conventional screen and an anti-rewetting membrane. 

142. (New) The method of claim 141, wherein said method is carried out using a woven 
screen as said conventional screen. 

143. (New) The method of claim 138, wherein said method is carried out using said 
clothing in contact with at least one said suction roll. 

144. (New) The method of claim 143, wherein said method is carried out using said 
clothing combined with at least one of a conventional screen and an anti-rewetting membrane. 

145. (New) The method of claim 144, wherein said method is carried out using a woven 
screen as a conventional screen. 

146. (New) The method of claim 138, wherein said method is carried out using said 
clothing combined with at least one of a conventional screen and an anti-rewetting membrane. 
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147. (New) The method of claim 146, wherein said method is carried out using a woven 
screen as said conventional screen. 

148. (New) The method of claim 138, wherein said method is carried out using said 
clothing, said clothing is one of a screen, a felt with a foamed layer and a spectra membrane. 

149. (New) The method of claim 148, wherein said method is carried out using said 
clothing combined with at least one of a conventional screen and an anti-rewetting membrane. 

1 50. (New) The method of claim 149, wherein said method is carried out using a woven 
screen as a conventional screen. 

151. (New) The method of claim 138, wherein said method is carried out with at least 
one said suction roll having a diameter of between approximately 2 m and 3 m. 

152. (New) The method of claim 151, wherein said method is carried out with at least 
one said suction roll comprising a plurality of said suction rolls. 

153. (New) The method of claim 152, wherein said suction roll diameter is 
approximately 2 m. 

154. (New) The method of claim 138, further including the step of applying a vacuum to 
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at least one said suction roll. 

155. (New) The method of claim 138, wherein said method is carried out using one of a 
siphon extractor and centrifugal force combined with at least one said suction roll for dewatering 
the fiber web. 

156. (New) The method of claim 140, wherein said method is carried out using an air 
knife combined with at least one said suction roll for dewatering the fiber web. 

157. (New) The method of claim 92, wherein said method is carried out using a plurality 
of rolls arranged in parallel bounding a pressure space pressurized by a compressed gas for 
driving out water from the fiber web, the fiber web and said imprinting band guided together 
through said pressure space at least once. 

158. (New) The method of claim 1 57, wherein said method is carried out using a 
plurality of membranes, the fiber web guided together with and positioned between said plurality 
of membranes. 

159. (New) The method of claim 158, wherein said plurality of membranes include an 
air distribution membrane and an anti-rewetting membrane. 

160. (New) The method of claim 92, wherein said method is carried out using said 
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imprinting band with at least one of a thickness between approximately 1 mm and 3 mm and an 

open area greater than approximately 50%. 

161. (New) The method of claim 160, wherein said method is carried out using said 
open area greater than approximately 60%. 

162. (New) The method of claim 160, wherein said open area is between approximately 
70% and 75%. 

163. (New) A method for dewatering a fiber web, comprising the steps of: 
bounding a pressure space with at least four rolls; 

pressurizing said pressure space with a compressed gas; 
interposing the fiber web between a plurality of membranes; and 
guiding a fiber web, said plurality of membranes and an imprinting band through said 
pressure space at least once. 

164. (New) The method of claim 163, wherein said plurality of membranes include an 
air distribution membrane and an anti-rewetting membrane. 

1 65 . (New) An apparatus for manufacturing a fiber web having a three-dimensional 
surface structure and strength, comprising: 

an imprinting band; 
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a first pressure field pressing the fiber web onto said imprinting band, said first pressure 
field producing the fiber web with a dry content of <25%; and 

a second pressure field pressing the fiber web onto said imprinting band, said second 
pressure field subsequent to said first pressure field in a running direction, said second pressure 
field further dewaters and dries the fiber web fixing the three-dimensional surface structure and 
strength. 

166. (New) The apparatus of claim 165, wherein said imprinting band is an imprinting 

screen. 

167. (New) The apparatus of claim 165, wherein said imprinting band is an imprinting 
membrane. 

168. (New) The apparatus of claim 166, further including a forming region, wherein said 
first pressure field is subsequent to said forming region relative to said running direction. 

169. (New) The apparatus of claim 165, wherein the fiber web is formed on said 
imprinting band. 

170. (New) The apparatus of claim 165, further including transferring the fiber web onto 
said imprinting band at said first pressure field. 

171 . (New) The apparatus of claim 165, wherein said imprinting band is used for a pre- 

VOI0228.US 

Page 13 of 24 


PATENT 

Title: METHOD AND DEVICE FOR PRODUCTION OF A FIBER MATERIAL WEB 
PROVIDED WITH A THREE DIMENSIONAL COATING STRUCTURE 
Application Serial No.: 10/056,489 Group: 3749 Examiner: 

imprinting and a fixing of the three-dimensional surface structure. 

172. (New) The apparatus of claim 165, wherein at least one of said first pressure field 
and said second pressure field is produced by an at least one suction element located at a side of 
said imprinting band opposite the fiber web, said at least one suction element motivating the fiber 
web into an imprinting band surface structure. 

173. (New) The apparatus of claim 172, wherein said at least one suction element is a 
wet suction box. 

174. (New) The apparatus of claim 165, wherein the fiber web is pressed gently in said 
second pressure field. 

175. (New) The apparatus of claim 174, wherein the fiber web is pressed gently over a 
length extended in said running direction. 

176. (New) The apparatus of claim 165, wherein a press nip produces said second 
pressure field. 

177. (New) The apparatus of claim 176, wherein said press nip is produced between a 
dryer cylinder and an opposing element, the fiber web guided through said press nip, the fiber 
web having a first side and a second side, said first side contacting said dryer cylinder, and said 
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second side opposite said first side and contacting said imprinting band. 

178. (New) The apparatus of claim 1 77, wherein said dryer cylinder is a Yankee 
cylinder. 

179. (New) The apparatus of claim 177, wherein said opposing element is a shoe press 
unit, said shoe press unit interacts with said dryer cylinder and further including a flexible band 
guided with a press shoe in a region of said press nip. 

180. (New) The apparatus of claim 179, wherein said press shoe unit is a pressing roll 
including a flexible roll jacket. 

181. (New) The apparatus of claim 1 77, wherein said opposing element is a suction 
press roll, with at least one of a soft liner and a low pressing pressure, interacting with said dryer 
cylinder. 

182. (New) The apparatus of claim 177, wherein said opposing element is one of a 
pressing roll and a suction roll, interacting with said dryer cylinder. 

183. (New) The apparatus of claim 177, further including means for at least one of 
drying the fiber web on said dryer cylinder, creping the fiber web and subsequently winding the 
fiber web. 
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184. (New) The apparatus of claim 165, wherein at least one of said first pressure field 
and said second pressure field produces the fiber web with a dry content of < 25%. 

1 85. (New) The apparatus of claim 1 84, wherein said dry content is < 1 5%. 

186. (New) The apparatus of claim 184, wherein said dry content is < 10%. 

187. (New) The apparatus of claim 176, further including a suction device located in a 
position respective to said running direction between said suction element and said press nip, 
with said fiber web and said imprinting band guided together over said suction device and 
through said press nip. 

188. (New) The apparatus of claim 187, wherein said suction device has a curved 
surface and both the fiber web and said imprinting band are guided over said curved surface. 

189. (New) The apparatus of claim 188, wherein said suction device is a suction roll. 

190. (New) The apparatus of claim 1 87, further including a hood providing a positive 
pressure and associated with said suction device to support an underpressure action of said 
suction device. 
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191 . (New) The apparatus of claim 1 79, wherein a length in said running direction of 
said press nip, including said dryer cylinder and said press shoe, is greater than approximately 80 
mm and said press shoe exhibits over said length a maximum pressing pressure less than or equal 
to approximately 2.5 MPa. 

192. (New) The apparatus of claim 168, further including at least one dewatering screen 
with a zonally different screen permeability used in said forming region 

193. (New) The apparatus of claim 1 92, further including a former with a forming 
element, a circulating first dewatering band and a circulating second dewatering band, said first 
dewatering band and said second dewatering band having a tangential coincidence, said 
tangential coincidence forming a pulp run-in gap, said first dewatering band and said second 
dewatering band both guided over said forming element, wherein said first dewatering band is an 
outer band absent of contact with said forming element and said second dewatering band is an 
inner band in contact with said forming element, at least one of said outer band and said inner 
band is said dewatering screen. 

194. (New) The apparatus of claim 193, wherein said forming element is a forming roll. 

195. (New) The apparatus of claim 193, wherein said inner band is said imprinting band 
and said outer band is said dewatering screen. 
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196. (New) The apparatus of claim 195, wherein the fiber web is transferred from said 
inner band to an imprinting band. 

197. (New) The apparatus of claim 176, wherein said imprinting band is guided through 
said press nip, said imprinting band having a first areal proportion of one of a plurality of raised 
zones and a plurality of closed zones, said imprinting band having a second areal proportion of 
one of a plurality of recessed zones and a plurality of holes, said first areal proportion less than 
said second areal proportion resulting in a smaller areal proportion of the fiber web being pressed 
in said press nip. 

198. (New) The apparatus of claim 197, wherein said imprinting band is one of an 
imprinting screen and an imprinting membrane. 

199. (New) The apparatus of claim 197, wherein said first areal proportion is less than 
or equal to 40%. 

200. (New) The apparatus of claim 197, wherein said first areal proportion is between 
approximately 20% and 30%. 

201. (New) The apparatus of claim 197, wherein said first areal proportion is 
approximately 25%. 
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202. (New) The apparatus of claim 197, wherein said plurality of raised zones and said 
plurality of recessed zones resulting from a plurality of offsets, each said offset resulting from an 
intersection in a screen fabric of a pick and an end. 

203. (New) The apparatus of claim 165, further including at least one felt with a foamed 
layer for dewatering the fiber web. 

204. (New) The apparatus of claim 203, wherein said foamed layer has a plurality of 
pores, each said pore having a maximum cross-section between approximately 3 (am and 6 jim. 

205. (New) The apparatus of claim 165, further including a spectra membrane, the fiber 
web positioned between said spectra membrane and said imprinting band for a length of said 
imprinting band in said running direction, said spectra membrane for dewatering the fiber web. 

206. (New) The apparatus of claim 205, further including a conventional screen used in 
combination with said spectra membrane. 

207. (New) The apparatus of claim 206, wherein said conventional screen is a woven 

screen. 

208. (New) The apparatus of claim 165, further including an anti-rewetting membrane, 
the fiber web positioned between said anti-rewetting membrane and said imprinting band for a 
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length of said imprinting band in said running direction, said anti-rewetting membrane for 
dewatering the fiber web. 

209. (New) The apparatus of claim 208, further including a conventional screen used in 
combination with said anti-rewetting membrane. 

210. (New) The apparatus of claim 209, wherein said conventional screen is a woven 

screen. 

211. (New) The apparatus of claim 208, wherein said anti-rewetting membrane is used 
in the absence of an additional screen. 

212. (New) The apparatus of claim 165, further including a clothing and at least one 
suction roll, said clothing guided together with said imprinting band, with the fiber web 
interposed therebetween, about at least one said suction roll. 

213. (New) The apparatus of claim 212, wherein said clothing is one of a screen, a felt 
with a foamed layer and a spectra membrane. 

214. (New) The apparatus of claim 212, wherein said clothing is in contact with at least 
one said suction roll. 
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215. (New) The apparatus of claim 214, wherein said clothing is combined with at least 
one of a conventional screen and an anti-rewetting membrane. 

216. (New) The apparatus of claim 2 15, wherein said conventional screen is a woven 

screen. 

217. (New) The apparatus of claim 212, wherein said clothing is in contact with at least 
one said suction roll. 

218. (New) The apparatus of claim 217, wherein said clothing is combined with at least 
one of a conventional screen and an anti-rewetting membrane. 

219. (New) The apparatus of claim 218, wherein said conventional screen is a woven 

screen. 

220. (New) The apparatus of claim 212, wherein said clothing is combined with at least 
one of a conventional screen and an anti-rewetting membrane. 

221 . (New) The apparatus of claim 220, wherein said conventional screen is a woven 

screen. 

222. (New) The apparatus of claim 212, wherein said clothing is one of a screen, a felt 

VOI0228.US 

Page 21 of 24 


PATENT 

Title: METHOD AND DEVICE FOR PRODUCTION OF A FIBER MATERIAL WEB 
PROVIDED WITH A THREE DIMENSIONAL COATING STRUCTURE 
Application Serial No.: 10/056,489 Group: 3749 Examiner: 

with a foamed layer and a spectra membrane. 

223. (New) The apparatus of claim 222, wherein said clothing is combined with at least 
one of a conventional screen and an anti-rewetting membrane. 

224. (New) The apparatus of claim 223, wherein said conventional screen is a woven 

screen. 

225. (New) The apparatus of claim 212, wherein at least one said suction roll has a 
diameter of between approximately 2 m and 3 m. 

226. (New) The apparatus of claim 225, wherein at least one said suction roll comprises 
a plurality of said suction rolls. 

227. (New) The apparatus of claim 226, wherein said diameter is approximately 2 m. 

228. (New) The apparatus of claim 212, wherein a vacuum is applied to at least one said 
suction roll. 

229. (New) The apparatus of claim 2 12, further including one of a siphon extractor and 
centrifugal force combined with at least one said suction roll for dewatering the fiber web. 
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230. (New) The apparatus of claim 212, further including an air knife combined with at 
least one said suction roll for dewatering the fiber web. 

231. (New) The apparatus of claim 165, further including a plurality of rolls arranged in 
parallel bounding a pressure space pressurized by a compressed gas for driving out water from 
the fiber web, the fiber web and said imprinting band guided together through said pressure space 
at least once. 

232. (New) The apparatus of claim 23 1, further including a plurality of membranes, the 
fiber web guided together with and positioned between said plurality of membranes. 

233. (New) The apparatus of claim 232, wherein said plurality of membranes includes 
an air distribution membrane and an anti-rewetting membrane. 

234. (New) The apparatus of claim 165, wherein said imprinting membrane has at least 
one of a thickness between approximately 1 mm and 3 mm and an open area greater than 
approximately 50%. 

235. (New) The apparatus of claim 234, wherein said open area is greater than 
approximately 60%. 

236. (New) The apparatus of claim 234, wherein said open area is between 
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approximately 70% and 75%. 

237. (New) An apparatus for dewatering a fiber web, comprising: 
a plurality of membranes; 

an imprinting band, said imprinting band and the fiber web positioned between said 
plurality of membranes; and 

a plurality of rolls arranged in parallel bounding a pressure space pressurized by a 
compressed gas for driving out water from the fiber web, the fiber web, said imprinting band and 
said plurality of membranes guided together through said pressure space at least once. 

238. (New) The method of claim 237, wherein said plurality of membranes include an 
air distribution membrane and an anti-rewetting membrane. 
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